Numerical Simulations were performed to see the effect of geometrical misalignment on the progression of a sample plug in electrokinetic flows. The effect of material mismatch along with combined material and geometrical mismatch has also been investigated. A sample plug with low diffusion coefficient was introduced after the flow was fully developed. The effect of material and geometrical mismatch on the cross-sectional average of the plug concentrations were evaluated from the point of view of an optical detector. Various degrees of geometrical mismatch ranging from 0% to 75% were introduced and its effect on sample plug was evaluated. Comparison has been made with pressure driven flows to quantify the effect of geometrical mismatch.
The effects of material transitions and geometrical misalignments are examined through numerical simulations of transient sample-plug behavior under electroosmotic and pressure-driven flow in a micro-channel. In all cases the Navier-Stokes equations are solved in three dimensions together with the electric field equation coupled with transient species transport equations. The formulation is based on a Boltzman distribution for the ions in the diffuse layer, the Debye-Huckel linear approximation, and is valid for thin double layers, anassumption satisfied for the present simulation conditions.These approximations may break down in the vicinity of the zeta-potential discontinuities, but the effect is predominantly local and the global solution is not significantly affected. The effect of materials mismatch on the flow and the sample plug has been examined by making the first half of the channel from PMMA (polymethyl-methacrylate) and the other half from PC (polycarbonate). The effect of misalignment has been examined by introducing geometrical mismatches of various degrees between the two halves of the channel when both halves are made of the same material. The combined effect of material and geometrical mismatch has also been examined. The change in the type of material is represented by a change in the electroosmotic mobility (or zeta potential). This induces a pressure gradient, which affects the velocity profile. The resulting induced pressure gradients due to the change in material type are of particular importance to the performance of chemical and biochemical analysis systems. Figure 1 shows the domain of interest consisting of two reservoir wells at the ends of the channel, which allow fluid to come in and go out and which contain the electrodes. A sample plug is introduced after the flow is fully developed and a typically low mass diffusion coefficient of 1.2 10 -10 m 2 /s was used. The effect of misalignment has been examined by introducing a geometrical mismatch ranging from 5µm to 25µm along the width and from 5µm to 75µm along the depth between the two halves of the channel when both halves are made of the same material. The cases of geometrical mismatch examined are those with 0%, 13%, 42% and 75% geometrical mismatch in terms of the crosssection available to the flow at the mismatch plane. The change in the type of material is represented by a change in the electroosmotic mobility. This induces a pressure gradient, which affects the electroosmotic velocity profile, which becomes a superposition of pressure-driven and electroosmotic flow. The combined effect of material and geometrical mismatch has also been examined and the dispersion of the material plug as it goes through such a mismatch is shown in Figure 2 . The simulated evolution of the material plug as it goes through only a material mismatch is shown Figure 3 . The progress and concentration of the sample plug at different locations along the channel is examined for all cases. A comparison of these simulations show that the effect of geometrical mismatch is less significant compared to the material mismatch, as expected, but its effect becomes more significant as the flow restriction increases. The results of these simulations are compared with the simulations of pressure driven flows with geometrical mismatch by maintaining same flow rate in both cases. The effects on the profiles of crossectional averages of the plug concentration are evaluated from the point of view of an optical detector and are shown in Figure  4 . 
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